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Description

[0001] The present invention relates to side vehicle
body structures in which left and right side bodies are
fixedly joined with each other via a front floor cross mem-
ber and roof arch.

[0002] Japanese Patent No. 3637141 (hereinafter re-
ferred to as "the prior patent literature"), for example, dis-
closes a side vehicle body structure in which a center
pillar, provided on each of the left and right sides of a
vehicle and extending vertically between front and rear
doors of the vehicle, is fixedly joined to a roof side rail
located over the center pillar and to a side sill located
under the center pillar. In the side vehicle body structure
disclosed in the prior patent literature, a side-sill reinforc-
ing member, provided within the side sill, is divided into
front and rear parts and includes a joint section having a
lower end portion of the center pillar fixedly joined thereto,
and a section having no side-sill reinforcing member
therein (i.e., reinforcement-lacking section) is provided
over a predetermined range preceding and succeeding
the joint section. At the time of a lateral collision, the side
sill starts bending inwardly at the reinforcement-lacking
section, in response to which the center pillar pivots in-
wardly about the neighborhood of a joint section between
the center pillar and the roof side rail. In this manner, a
lateral collision impact can be absorbed in the side vehi-
cle body structure disclosed in the prior patent literature.
[0003] With the side vehicle body structure disclosed
in the prior patent literature, however, the strength of the
side-sill reinforcing member would be partly insufficient
due to the provision of the reinforcement-lacking section,
and thus, the side sill would present a poor strength
against frontal, rear and lateral collisions.

[0004] In view of the foregoing prior art problems, it is
an object of the present invention to provide an improved
side vehicle body structure which can appropriately ab-
sorb a collision impact at the time of frontal, rear and
lateral collisions and achieve an increased strength of
the vehicle body.

[0005] In order to accomplish the above-mentioned
object, the present invention provides an improved side
vehicle body structure including left and right side bodies
constituting left and right walls of a passenger compart-
ment, which comprises: a front floor cross member ex-
tending in a left-right direction of the vehicle to intercon-
nect respective longitudinally-middle portions of left and
right side sills constituting lower end edges of the left and
right side bodies, the front floor cross member including
a front floor cross member stiffener, each of the left and
right side sills including a side sill stiffener; and a roof
arch extending in the left-right direction of the vehicle to
interconnect upper ends of left and right center pillars
extending upward from the longitudinally-middle portions
of the left and right side sills, each of the left and right
center pillars including a center pillar stiffener having up-
per and lower center pillar stiffener members. The roof
arch, the upper center pillar stiffener members of the left
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and right center pillars, the side sill stiffeners of the left
and right side sills and the front floor cross member stiff-
ener are each formed by die quenching of a steel plate.
The lower center pillar stiffener members of the left and
right center pillars are each plastically formed of a steel
plate having a strength smaller than a strength that would
be obtainable by die quenching of the steel plate. Further,
the front floor cross member stiffener, the upper and low-
er center pillar stiffener members of the left and right cent-
er pillars and the roof arch are disposed in an annular
configuration to thereby provide an annular framework,
as viewed in front elevation of the vehicle compartment.
[0006] In the annular framework of the side vehicle
body structure of the present invention, the lower center
pillar stiffener members of the left and right center pillars,
which are not among the members formed by the die
quenching (hot stamping), are each a steel plate of a
small strength (i.e., ordinary high-tensile steel plate). As
a load (impact) is externally input to one of the left and
right side bodies (left and right side surfaces) of the ve-
hicle, the lower center pillar stiffener member of ordinary
high-tensile steel plate, corresponding to the one side
body, first deforms, ahead of others, toward beneath a
seat cushion section provided within the passenger com-
partment, inresponse to which other elements connected
to the lower center pillar stiffener member are advanta-
geously induced to deform toward beneath the seat cush-
ion section. The side sill stiffener member of each of the
left and right side sills can achieve an increased strength
against a load (impact) input to the front or rear surface
of the vehicle. In the aforementioned manner, the side
vehicle body structure of the present invention can
achieve an increased strength of the vehicle body against
loads (collision loads) input to the front, rear and side
surfaces of the vehicle.

[0007] Preferably, each of the left and right center pil-
lars includes an upper section formed in a closed sec-
tional shape with the upper center pillar stiffener member
and an inner center pillar member facing the passenger
compartment and a lower section formed in a closed sec-
tional shape with the lower center pillar stiffener member
and the inner center pillar member, and the roof arch is
fixedly joined at opposite end portions thereof to the inner
center pillar members of the left and right center pillars
via corner brackets. Thus, as a load is externally input to
one of the left and right side bodies, the lower center pillar
stiffener member of the corresponding center pillar be-
comes a starting point of deformation to collapse toward
the interior (hollow interior) of the closed sectional shape
ahead of other elements.

[0008] Preferably, as viewed in side elevation of the
vehicle, the lower center pillar stiffener member of each
of the left and right center pillars overlaps a seat cushion
section of a front seat disposed within the passenger
compartment. Thus, as a load is input to one of the left
and right side bodies, the lower center pillar stiffener
member corresponding to the one side body advanta-
geously deforms toward beneath the seat cushion sec-
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tion.

[0009] Preferably, the front floor cross member is
formed in a closed sectional shape with the front floor
cross member stiffener and a front floor cross member
body, and only the front floor cross member body is fix-
edly joined at each of opposite ends thereof to the inner
side sill member that defines a closed sectional shape in
conjunction with the side sill stiffener of a corresponding
one of the left and right side sills. Further, opposite ends
of the front floor cross member stiffener are each spaced
from the inner side sill member of the corresponding side
sill to form a space therebetween. Thus, each end portion
of the front floor cross member body, fixedly joined to the
inner side sill member of one of the left and right side
sills, is allowed to readily deform, which can thereby in-
duce the lower center pillar stiffener member to deform
toward beneath the seat cushion section.

[0010] Preferably, the side vehicle body structure of
the presentinvention further comprises a partitioning and
reinforcing member provided in each of the left and right
side sills for partitioning and reinforcing the side sill. Thus,
as a load is input to one of the side bodies, the input load
can be dispersed to the partitioning and reinforcing mem-
ber of the corresponding side sill, so that this arrange-
ment can more reliably prevent collapsing deformation
of the side sill. As a result, the partitioning and reinforcing
member can transmit the input load to the end portion of
the front floor cross member body via the inner side sill
member without substantively attenuating the load,
thereby more reliably promoting compressive deforma-
tion of the end portion of the front floor cross member
body. Namely, this arrangement can prevent collapsing
deformation of the hollow side sill into the interior of the
side sill itself.

[0011] The following will describe embodiments of the
present invention, but it should be appreciated that the
present invention is not limited to the described embod-
iments and various modifications of the invention are pos-
sible without departing from the basic principles. The
scope of the present invention is therefore to be deter-
mined solely by the appended claims.

[0012] Certain preferred embodiments of the present
invention will be described in detail below, by way of ex-
ample only, with reference to the accompanying draw-
ings, in which:

Fig. 1 is a perspective view showing an embodiment
of a side vehicle body structure of the present inven-
tion;

Fig. 2 is a side view of the embodiment of the side
vehicle body structure of the present invention;

Fig. 3 is a sectional view of the embodiment of the
side vehicle body structure taken along line 3 — 3
of Fig. 2;

Fig. 4 is a sectional view of the embodiment of the
side vehicle body structure taken along line 4 — 4
of Fig. 2;

Fig. 5is aview taken in a direction of arrow 5 of Fig. 1;
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Fig. 6is aview taken in a direction of arrow 6 of Fig. 5;
Fig. 7 is a sectional view of the embodiment of the
side vehicle body structure taken along line 7 — 7
of Fig. 6;

Fig. 8 is a sectional view of the embodiment of the
side vehicle body structure taken along line 8 — 8
of Fig. 6;

Fig. 9is a perspective view showing the embodiment
of the side vehicle body structure with a front floor
cross member fixedly joined to a side sill;

Fig. 10 is a perspective view showing a partitioning/
reinforcing member disposed within the side sill;
Fig. 11 is a sectional view of taken along line 11 —
11 of Fig. 9; and

Fig. 12 is a sectional view of taken along line 12 —
12 of Fig. 9.

[0013] Reference is now made to Fig. 1 showing in
perspective an embodiment of a side vehicle body struc-
ture of the present invention employed in a vehicle 11,
in which a left side body 13 and right side body (not
shown) of a vehicle body 12 are fixedly joined with each
other via a front floor cross member 15 located thereun-
derand aroof arch 16 located thereover. The side vehicle
body structure is constructed in substantial left-right sym-
metry about a centerline C (Fig. 3) of the vehicle body
12; that is, the left side body 13 and the right side body
are substantially symmetrical to each other about the lon-
gitudinal centerline C. Thus, the following describe the
embodiment of the side vehicle body structure mainly in
relation to the left side body 13.

[0014] As shown in Figs. 1 to 3, the vehicle 11, which
is for example a four-door, right-steering-wheel type ve-
hicle, includes front and rear doorways 18 and 21 pro-
vided in the left side body 13, passenger compartment
22, and front and rear seats 24 and 25 provided in the
passenger compartment 22. Reference numeral 35 rep-
resents a roof including the roof arch 16, and 36 repre-
sents a roof panel.

[0015] The left side body 13 includes a side sill 27 con-
stituting a lower frame of the front and rear doorways 18
and 21 and constituting lower end edges of the left and
right side bodies, a front pillar 28, a roof side rail 29 con-
stituting an upper frame of the front and rear doorways
18 and 21, a center pillar 31, and a rear pillar 32.
[0016] The left side body 13 includes an outer side
panel 33 (Figs. 3 and 4) constituting an outer surface of
the side sill 27, front pillar 28, center pillar 31 and rear
pillar 32, only part of the outer side panel 33 is indicated
by two-dot-dash line. The right side body (not shown) is
constructed similar to the left side body 13.

[0017] Now, details of the embodiment of the side ve-
hicle body structure will be described with reference to
Figs. 1 to 12. The side vehicle body structure includes
the left side body 13 constituting a left side wall of the
passenger compartment 22, the right side body consti-
tuting a right side wall of the passenger compartment 22,
a right side wall of the passenger compartment 22, the
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front floor cross member 15 extending in a with (or left-
right) direction of the vehicle to interconnect longitudinal-
ly-middle portions 41 of the side sills 27 of the left and
right side bodies 13 (left and right side sills 27), and the
roof arch 16 extending in the with (or left-right) direction
of the vehicle to join together upper end portions 42 of
the center pillars 31 of the left and right side bodies (i.e.,
left and right center pillars 31) extending upward from
the middle portions 41.

[0018] The roof arch 16, upper center pillar stiffener
member 44 of a center pillar stiffener 43 (Fig. 1) of the
center pillars 31, side sill stiffener 45 of the side sill 27
and front floor cross member stiffener 46 of the front floor
cross member 15 are each a super-high-tensile-strength
workpiece formed by die quenching of a steel plate, i.e.
by a die quench (or hot stamp) process in which a steel
plate is heated and plastically formed with a die, attached
to a press device, and simultaneously cooled or
quenched by contact with the die to be thereby quenched
(see Japanese Industrial Standards (JIS)).

[0019] Alower center pillar stiffener member 47, which
is the remaining part of the center pillar stiffener 43, is
formed by cold pressing a steel plate, which has a
strength smaller than a strength obtainable by die
quenching of the steel plate.

[0020] The front floor cross member stiffener 46, left
and right center pillar stiffeners 47, upper and lower cent-
er pillar stiffener members 44 and 47 of the left and right
center pillars 31 and roof arch 16 are arranged or dis-
posed in an annular configuration as viewed in front el-
evation of the passenger compartment 22 (i.e., as shown
in Fig. 3).

[0021] The workpieces (hot stamped workpieces) ob-
tained by the die quench (or hot stamp) process in the
instant embodiment are each a workpiece of super-high-
tensile-strength steel having a tensile strength of 980
Mpa or over that is greater than tensile strengths (e.g.,
590 Mpa) of the lower center pillar stiffener member 47,
inner center pillar member 48, front floor cross member
15 and inner side sill member 54.

[0022] The center pillar 31 has an upper section
formed in a closed sectional shape with the upper center
pillar stiffener member 44 and inner center pillar member
48, facing the passenger compartment 22, as shown in
Fig. 8, and a lower section formed in a closed sectional
shape with the lower center pillar stiffener member 47
and inner center pillar member 48 as shown in Fig. 4.
[0023] As shown in Figs. 3 and 6, the roof arch 16 are
fixedly joined at its opposite end portions to the inner
center pillar members 48 of the left and right center pillars
31 via corner brackets 51 with an inner roof side rail mem-
ber 87 sandwiched between each of the inner center pillar
members 48 and the corresponding corner bracket 51.
[0024] As viewed in side elevation of the vehicle 11
(i.e., as shown in Fig. 2), the lower center pillar stiffener
member 47 overlaps a seat cushion section 52 of the
front seat 24 provided within the passenger compartment
22.
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[0025] The front floor cross member 15 has a closed
sectional shape defined by the front floor cross member
stiffener 46 and front floor cross member body 53 as
shown in Fig. 11, and only the front floor cross member
body 53 is fixedly joined at each of its opposite ends to
the inner side sill member 54 that defines a closed sec-
tional shape (Fig. 3) in conjunction with the side sill stiff-
ener 45, as shown in Figs. 4 and 9.

[0026] The front floor cross member stiffener 46 is
spaced from the inner side sill member 54 of each of the
left and right side sills by a distance (average distance)
E to define a space 56, as shown in Fig. 4.

[0027] A partitioning and reinforcing member 57 is pro-
vided within the side sill 27, as shown in Figs. 4, 9 and
10. The portioning and reinforcing member 57 includes
an outer bulkhead 58, inner bulkhead 61, front bulkhead
62 and rear bulkhead 63.

[0028] As shown in Figs. 3 and 4, the side sill 27 com-
prises an outer side sillmember 67, inner side sillmember
54 and side sill stiffener 45 that is formed by the die
quench (hot stamp) process. The side sill stiffener 45 is
provided, along a substantially full length of the side sill
27, in an interior space (closed sectional shape), defined
by the outer side sill member 67 and inner side sill mem-
ber 54, in such a manner as to divide the interior space
into two interior space regions, and the side sill stiffener
45 constitutes an intermediate layer of the side sill 27.
[0029] An underbody 68 is fixedly joined to the inner
side sill member 54. The front floor cross member 15 of
the underbody 68 is fixedly joined to the left and right
side sills 2 only at opposite end portions 53a and 53b
(Fig. 5) of the front floor cross member body 53. The
opposite end portions 53a and 53b (Fig. 5) of the front
floor cross member body 53 are also opposite end por-
tions of the front floor cross member 15. Further, the dis-
tance (average distance) E at each of the end portions
53aand 53bisintendedto function as a collapsing region.
[0030] Further, the front floor cross member body 53
has a channel cross-sectional shape, and opposite flang-
es 71, formed integrally with the body 53, are fixedly
joined to the front floor cross member stiffener 46.
[0031] The front floor cross member stiffener 46 has a
generally band-like shape and has opposite joining mar-
gins 72 laid over and welded with the flanges 71 of the
front floor cross member body 53. Each of opposite end
surfaces 73 of the front floor cross member stiffener 46
is spaced from the longitudinally-middle portion 41 of the
corresponding side sill 27 connected to the center pillar
31, rather than being joined to the side sill 27.

[0032] Each of the left and right center pillars 31 com-
prises three main members: an outer center pillar mem-
ber 75 of the outer side panel 33; the inner center pillar
member 48; and the center pillar stiffener 43. The inner
center pillar member 48 extends through the side sill 27.
[0033] The center pillar stiffener 43 is provided in an
interior space, defined by the outer center pillar member
75 and the inner center pillar member 48, in such a man-
ner as to divide the interior space into two space regions
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and constitutes an intermediate layer of the center pillar
31. Further, the center pillar stiffener 43 has a hat-like or
U sectional shape as shown in Figs. 4, 8 and 10 and
extends from the roof side rail 29 to the side sill 27 as
shownin Fig. 3. Further, the center pillar stiffener 43 com-
prises two members: the upper center pillar stiffener
member 44 formed by the above-mentioned die quench
(hot stamp) process; and the lower center pillar stiffener
member 47.

[0034] The lower center pillar stiffener member 47 has
an upper-end joint section 78 laid over and joined to the
outer surface of a lower end portion of the upper center
pillar stiffener member 44, and a lower-end joint section
81 joined to the outer surface of the side sill 27. The upper
center pillar stiffener member 44 has a lower-end joint
section 83 joined with the lower center pillar stiffener
member 47, and a roof joint section 84 joined to the roof
side rail 29.

[0035] The roof side rail 29 of the left and right side
bodies 13 (i.e., left and right roof side rails 29) includes
an outer roof side rail member 86 and an inner rood side
rail member 87 that together define a closed sectional
shape of the roof side rail 29 as shown in Figs. 3 and 7.
The roof arch 16 is fixedly connected at opposite ends
to longitudinally-middle portions of the left and right rood
side rails 29.

[0036] As shown in Figs. 1, 3, 5 and 6, the roof arch
16 has a channel sectional shape, and it has a fastening
section 92 at one end portion 91 portion thereof for fas-
tening thereto the corner bracket 51 and a similar fasten-
ing section 94 at another end portion 93 thereof. The one
end portion 91 has an upper surface in generally the
same plane as an upper surface of an end portion 43a
of the center pillar stiffener 43 of the left center pillar.
Similarly, the other end portion 93 has an upper surface
in generally the same plane as an upper surface of an
end portion of the center pillar stiffener of the right center
pillar. Each of the fastening sections 92 and 94 has a
fastening hole 95 having a diameter corresponding to a
diameter of a bolt 96.

[0037] The roof side arch 16 is fixedly joined at each
of the opposite end portions to the upper end portion 42
of the center pillar 31 and to the roof side rail 29 via the
corner bracket 51.

[0038] AsshowninFig.6,the cornerbracket51, which
is of a plate shape, has a one-end fastening section 98
retained in face-to-face contact with the upper end por-
tion 42 of the center pillar 31, and an other-end fastening
section 101 retained in face-to-face contact with the roof
arch 16.

[0039] The following describe the partitioning and re-
inforcing member 57, with reference to Figs. 3, 4, 9 and
10. The partitioning and reinforcing member 57 compris-
es the above-mentioned outer bulkhead 58, inner bulk-
head 61, front bulkhead 62 and rear bulkhead 63. The
outer bulkhead 58 has a generally U sectional shape de-
fined by a pair of opposed first and second partition sec-
tions 103 and 104 and a connection section 105 inter-
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connecting the lower ends of the firstand second partition
sections 103 and 104. Each of the front and rear bulk-
heads 62 and 63 includes a body 111 fitted with inner
wall surfaces of the side wall 27 in such a manner as to
partition the interior of the side wall 27.

[0040] The front seat 24 is a conventional separate-
type seat which includes a driver’s seat 114 and a front
passenger’s seat 115 provided separately from each oth-
er. As shown in Fig. 3, the front passenger’s seat 115
includes a seat cushion 52 and a seat back 116 attached
to the seat cushion 52. The seat cushion 52 is fixed to
the underbody 68, including the front floor cross member
15, via a slide device 117.

[0041] Thedriver's seat 114 is constructed in generally
the same manner as the front passenger’s seat 115. Note
that the front seat 24 may be a bench seat type where
the driver’s seat 114 and front passenger’s seat 115 are
formed integrally with each other.

[0042] Next, a description will be given about behavior
of the embodiment of the side vehicle body structure,
with reference to Figs. 1 and 12.

[0043] First, a description will be given about a mech-
anism for increasing a strength of the side vehicle body
structure against a collision load caused, for example,
by a lateral collision and a mechanism for absorbing such
a collision impact. Whereas the following describe mainly
the left side body 13, the right side body behaves similarly
to the left side body 13.

[0044] As a load is input from an external obstacle or
object to the center pillar 31 of the left side body 13 as
indicated by arrow a1, the lower center pillar stiffener
member 47 having a strength smaller than that obtaina-
ble by the die quench process starts deforming, as a start-
ing point of deformation, ahead of the others and thereby
absorb the load.

[0045] The upper center pillar stiffener member 44 ex-
tending continuously from the lower center pillar stiffener
member 47 is a member (hot stamped member) obtained
by the die quench (hot stamp) process. The upper center
pillar stiffener member 44 has a greater tensile strength
than the lower center pillar stiffener member 47 formed
of high-tensile steel and hence is difficult to bend as com-
pared to the lower center pillar stiffener member 47.
[0046] Simultaneously with deformation of the lower
center pillar stiffener member 47 due to the input load,
the side sill 27 transmits the external input load (arrow
a1l) to the one end portion 53a of the front floor cross
member body 53 formed of high-tensile steel and extend-
ing inwardly from the side sill 27.

[0047] When the input load has been transmitted to
the front floor cross member body 53, the front floor cross
member body 53 starts deforming at the one end portion
53a and thereby absorbs the load.

[0048] Because the front floor cross member stiffener
46 fixedly joined to the front floor cross member body 53
is a member (hot stamped member) obtained by the die
quench process, it has a greater tensile strength than the
front floor cross member body 53 formed of high-tensile
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steel and hence is difficult to bend (more specifically,
difficult to buckle or compressively deform) as compared
to the front floor cross member body 53. Thus, the impact
is absorbed by the one end portion 53a positively de-
forming in response to the impact.

[0049] As the load is input as indicated by arrow a1,
the upper center pillar stiffener member 44 bends into
the passenger compartment 22, but an amount of such
bending of the upper center pillar stiffener member 44 is
small. Because the upper center pillar stiffener member
44 is a member (hot stamped member) obtained by the
die quench process, it has a greater tensile than high-
tensile steel and hence is difficult to bend.

[0050] Further, as the load is input by arrow a1, the
upper center pillar stiffener member 44 transmits the in-
put load to the roof arch 16 extending continuously from
an upper end portion of the upper center pillar stiffener
member 44. The roof arch 16, to which the load has been
transmitted as above, is also a hot stamped member that
has a greater tensile than high-tensile steel and hence
presents a small amount of compressive or buckling de-
formation.

[0051] Further, as a load (collision load) is input from
the front of the vehicle 11 as indicated by arrow a2 (Fig.
1), the side sill 27 disperses the input load by means of
the hot-stamped side sill stiffener 45, and thus, it presents
a small amount of compressive or buckling deformation.
The side sill stiffener 45 has a greater tensile than high-
tensile steel and hence is difficult to plastically deform.
[0052] Also, the side sill 27 is difficult to plastically de-
form because of the provision of the front floor cross
member stiffener 46 of the front floor cross member 15.
Similarly, when a collision load has been input from the
rear of the vehicle 11, the side sill 27 is difficult to plasti-
cally deform.

[0053] Namely, the instant embodiment of the side ve-
hicle body structure, in which the hot stamped members,
excluding the lower center pillar stiffener member 47, are
disposed or arranged in an annular configuration, can
significantly increase the strength of the vehicle body 12
against loads from the front, rear and left and right sides
of the vehicle 11.

[0054] The lower center pillar stiffener member 47 is
smaller in tensile strength than the upper center pillar
stiffener member 44 and side sill stiffener 45 extending
continuously from the lower center pillar stiffener member
47, and thus, as a load is input as indicated by arrow a1,
the lower center pillar stiffener member 47 starts deform-
ing toward the seat cushion section 52 of the front seat
24,i.e., starts being pressed into the passenger compart-
ment 22.

[0055] As the lower center pillar stiffener member 47
further deforms to be further pressed into the passenger
compartment 22, it deforms toward beneath the seat
cushion section 52 as indicated by arrow a3.

[0056] Further, as the load is input as indicated by ar-
row a1, the side sill stiffener 45 deforms inwardly so that
the input load is transmitted from the inner side sill mem-

10

15

20

25

30

35

40

45

50

55

ber 54 to the front cross member body 53 via the parti-
tioning and reinforcing member 57 as shown in Figs. 9
to 12. In this case, the load is not transmitted directly to
the front cross member stiffener 46 spaced part from the
inner side sill member 54.

[0057] The front cross member body 53, except its op-
posite end portions 53a and 53b, is reinforced by the front
floor cross member stiffener 46 (hot stamped member).
Thus, the one end portion 53a is easy to deform in re-
sponse to the input load, which allows the lower center
pillar stiffener member 47 to be more reliably deformed
toward beneath the seat cushion section 52 as indicated
by arrow a3.

[0058] As the load is input as indicated by arrow a1,
the side sill 27 operates to disperse the input load from
the side sill stiffener 45 to the partitioning and reinforcing
member 57 (outer bulkhead 58, inner bulkhead 61, front
bulkhead 62 and rear bulkhead 63), so that the instant
embodiment can prevent the side sill stiffener 45 from
being inwardly collapsed.

[0059] Further, because the side sill stiffener 45 trans-
mits most of the input load to the front floor cross member
15 via the inner side sill member 54, collapsing of the
end portion 53a of the front floor cross member body 53
can be promoted, as a result of which it is possible to
prevent the hollow side sill 27 from being collapsed and
deformed due to the input load.

[0060] Furthermore, the embodiment of the side vehi-
cle body structure of the present invention can advanta-
geously eliminate a need for particularly shaping the low-
er center pillar stiffener member 47 and the opposite end
portions 53a and 53b of the front floor cross member
body 53 so as to provide a starting point of deformation.
In other words, the embodiment of the side vehicle body
structure of the present invention can eliminate a time
and labor for particularly forming a portion, such as a
fragile-shape portion, notch (V shape portion), hole or
opening, which produces stress concentration.

[0061] The hot stamp process can create super high-
tensile-strength steel plates of 980 MPa or over. Although
such super-high-tensile-strength steel plates can be ap-
plied to a vehicle body and reduce the weight of the ve-
hicle body, it would be difficult to apply the super-high-
tensile-strength steel plates to vehicle body members of
complicated shapes. Thus, in the side vehicle body struc-
ture of the presentinvention, the high-tensile steel plates
are applied only to members of relatively simple shapes,
such as the roof arch, upper center pillar stiffener mem-
bers, etc., and constitute an annular framework in com-
bination with cold-pressed steel plates of about 590 Mpa.
In this way, the present invention can provide a side ve-
hicle body structure which can be manufactured at low
cost and has a reduced weight and increased strength,
and which can maintain an appropriate strength against
frontal and lateral collisions.

[0062] The side vehicle body structure of the present
invention is well suited for application to bodies of auto-
motive vehicles, particularly four-door automotive vehi-
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cles.

[0063] Roof arch (16), upper center pillar stiffener
members (44) of left and right center pillars (31), side sill
stiffeners (45) of left and right side sills (27) and front
floor cross member stiffener (46) are each formed by die
quenching of a steel plate. Lower center pillar stiffener
members (47) of left and right center pillars are each
plastically formed of a steel plate having a strength small-
er than a strength obtainable by die quenching of the
steel plate. The front floor cross member stiffener (46),
upper and lower center pillar stiffener members (44, 47)
and roof arch (16) are arranged in an annular configura-
tion, as viewed in front elevation of a vehicle compartment
(22).

Claims

1. Aside vehicle body structure including left and right
side bodies (13) constituting left and right walls of a
passenger compartment (22),
the side vehicle body structure comprising: a front
floor cross member (15) extending in a left-right di-
rection of the vehicle to interconnect respective lon-
gitudinally-middle portions of left and right side sills
(27) constituting lower end edges of the left and right
side bodies, the front floor cross member (15) includ-
ing a front floor cross member stiffener (46), each of
the left and right side sills (27) including a side sill
stiffener (45); and
a roof arch (16) extending in the left-right direction
of the vehicle to interconnect upper ends of left and
right center pillars (31) extending upward from the
longitudinally-middle portions of the left and right
side sills (27), each of the left and right center pillars
(31) including a center pillar stiffener (43) having up-
per and lower center pillar stiffener members (44,
47),
the roof arch (16), the upper center pillar stiffener
members (44) of the left and right center pillars (31),
the side sill stiffeners (45) of the left and right side
sills (27) and the front floor cross member stiffener
(46) being each formed by die quenching of a steel
plate,
the lower center pillar stiffener members (47) of the
left and right center pillars being each plastically
formed of a steel plate having a strength smaller than
a strength obtainable by die quenching of the steel
plate,
the front floor cross member stiffener (46), the upper
and lower center pillar stiffener members (44, 47) of
the left and right center pillars and the roof arch (16)
being disposed in an annular configuration, as
viewed in front elevation of the vehicle compartment
(22).

2. The side vehicle body structure according to claim
1, wherein each of the left and right center pillars
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(31) includes an upper section formed in a closed
sectional shape with the upper center pillar stiffener
member (44) and an inner center pillar member (48)
facing the passenger compartment (22) and a lower
section formed in a closed sectional shape with the
lower center pillar stiffener member (47) and the in-
ner center pillar member (48), and

the roof arch (16) is fixedly joined at opposite end
portions thereof to the inner center pillar members
(48) of the left and right center pillars (31) via corner
brackets (51).

The side vehicle body structure according to claim
1 or 2, wherein, as viewed in side elevation of the
vehicle, the lower center pillar stiffener member (47)
of each of the left and right center pillars overlaps a
seat cushion section (52) of a front seat (24) dis-
posed within the passenger compartment (22).

The side vehicle body structure according to any one
of claims 1 to 3, wherein the front floor cross member
(15) is formed in a closed sectional shape with the
front floor cross member stiffener (46) and a front
floor cross member body (53), and only the front floor
cross member body (53) is fixedly joined at each of
opposite ends thereof to the inner side sill member
(54) that defines a closed sectional shape in con-
junction with the side sill stiffener (45) of a corre-
sponding one of the left and right side sills (27), and
wherein opposite ends of the front floor cross mem-
ber stiffener (46) are each spaced from the inner side
sillmember (54) of the corresponding side sill to form
a space (56) therebetween.

The side vehicle body structure according to any one
of claims 1 to 4, which further comprises a partition-
ing and reinforcing member (57) provided within
each of the left and right side sills (27) for partitioning
and reinforcing the side sill.
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